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1 tgttttttcc ccctttttct taactttcac taaggaaatg agggttactg tagtctgagg 

61 tttccttccc aaagtcacaa aatatgacaa gctgcaatct ttctcacatt caatgatttc 

121 tgctgtaagc caaaggactg ccaataattt cgctaagaat gtctgctagt ttggatactg 

181 gagattttca agaatttctt aagcatggac ttacagctat tgcgtctgca ccagggtcag 

241 agactcgcca ctcccccaaa cgtgaggaac aactccggga aaaacgtgct gggcttccgg 

301 accgacaccg acgccccatt cccgcccgca gccgccttgt catgctgccc aaagtggaga 

361 cggaagcccc aggactggtc cgatcgcatg gggaacaggg gcagatgcca gaaaacatgc 

421 aagtgtctca atttaaaatg gtgaattact cctatgatga agatctggaa gagctatgtc 

481 ctgtgtgtgg cgataaagtg tctgggtacc attacggtct cctcacgtgc gaaagctgca 

541 agggtttttt taagcgaact gtccaaaacc aaaaaaggta cacgtgcata gagaaccaga 

601 attgccaaat tgacaaaacg cagagaaaac gatgtcccta ctgtcgattc aaaaaatgta 

661 tcgatgttgg gatgaagctg gaagccgtaa gagccgaccg catgcgaggg ggcagaaata 

721 agtttgggcc aatgtacaag agagacaggg ctttgaagca gcagaagaaa gccctcattc 

781 gagccaatgg acttaagctg gaagccatgt ctcaggtgat ccaagcaatg ccctcagacc 

841 tgacctctgc aattcagaac attcattccg cctccaaagg cctacctctg agccatgtag 

901 ccttgcctcc gacagactat gacagaagtc cctttgtcac atctcccatt agcatgacaa 

961 tgccacctca cagcagcctg catggttacc aaccctatgg tcactttcct agtcgggcca 

1021 tcaagtctga gtacccagac ccctactcca gctcacctga gtcaatgatg ggttactcct 

1081 acatggatgg ttaccagaca aactccccgg ccagcatccc acacctgata ctggaacttt 

1141 tgaagtgtga accagatgag cctcaagttc aagcgaagat catggcttac ctccagcaag 

1201 agcagagtaa ccgaaacagg caagaaaagc tgagcgcatt tgggctttta tgcaaaatgg 

1261 cggaccagac cctgttctcc attgttgagt gggccaggag tagtatcttc ttcagggaac 

1321 tgaaggttga tgaccaaatg aagctgcttc aaaactgctg gagtgagctc ttgattctcg 

1381 atcacattta ccgacaagtg gcgcatggga aggaagggac aatcttcctg gttactggag 

1441 aacacgtgga ctactccacc atcatctcac acacagaagt cgcgttcaac aacctcctga 

1501 gtctcgcaca ggagctggtg gtgaggctcc gttcccttca gttcgatcag cgggagtttg 

1561 tatgtctcaa gttcctggtg ctgttcagct cagatgtgaa gaacctggag aacctgcagc 

1621 tggtggaagg tgtccaagag caggtgaatg ccgccctgct ggactacacg gtttgcaact 

1681 acccacaaca gactgagaaa ttcggacagc tacttcttcg gctacccgag atccgggcaa 

1741 tcagcaagca ggcagaagac tacctgtact ataagcacgt gaacggggat gtgccctata 

1801 ataacctcct cattgagatg ctgcatgcca aaagagccta agtccccacc cctggaagct 

18 61 tgctctagga acacagactg gaaggagaag aggaggacga tgacagaaac acaatactct 

1921 gaactgctcc aagcaatgct aattataaac ttggtttaaa gacactgaat tttaaaagca 

1981 taataattaa atacctaata gcaaataaat gatatatcag ggtatttgta ctgcaaactg 

2041 tgaatcaaag gctgtatgaa tcaaaggatt catatgaaag acattgtaat ggggtggatt 

2101 gaacttacag atggagacca ataccacagc agaataaaaa tggacagaac aatccttgta 

2161 tatttaaact aatctgctat taagaaattc agaagttgat ctctgttatt aattggattt 

2221 gtcctgaatt actccgtggt gacgctgaac aactcaagaa tacatgggct gtgcttggca 

2281 gcccctcccc atccctccca ccaccaccac ccccaccccc acaaggccct ataccttctg 

2341 acctgtgagc cctgaagcta ttttaaggac ttctgttcag ccatacccag tagtagctcc 

2401 actaaaccat gatttctgga tgtctgtgtc ttagacctgc caacagctaa taagaacaat 

2461 gtataaatat gtcagcttgc attttaaata tgtgctgaag tttgttttgt cgtgtgttcg 

2521 taattaaaaa gaaaacgggc agtaaccctc ttctatataa gcattagtta atattaaggg 

2581 aaatcaaaca aatctaagcc aatactccca acaagcaagt tagatcttac ttctgctgct 

2641 gttgctgaaa tgtggctttg gcatggttgg gtttcataaa actttttggc caagaggctt 

2701 gttagtatac atccatctgt ttagtcatca aggtttgtag ttcacttaaa aaaaaataaa 

2761 ccactagaca tcttttgctg aatgtcaaat agtcacagtc taagtagcca aaaagtcaaa 

2821 gcgtgttaaa cattgccaaa tgaaggaaag ggtgagctgc aaaggggatg gttcgaggtt 

2881 cattccagtt gtgacccgag cgtccccaaa acctgggatg caaagacagt gattctgcat 

2941 atggcctgga aagacaggaa agccagtctc ctacaaaggg gaatggaaga tcctggcctc 

3001 taagtcatag accaaagtct gctgtag 
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ctatgaagaa 
ttacaggatt 
acctacaata 
gaatctgtac 
agcctaattt 
atgttagctt 
aagaaaatgc 
actacaaact 
ctgttgctga 
cttgttagta 



ataatttcac 
cacggactta 
ctggaagagc 
acctgtgaaa 
tgtatagaaa 
cgttttcaaa 
cgtggaggaa 
aaaaaagccc 
gctatgccct 
ggcctacctc 
acatccccca 
ggccactttc 
gagtccataa 
ccacatctga 
atcatggcct 
tttgggctta 
agtagtatct 
tggagtgagc 
tccatcttcc 
gccaccctca 
cagtttgatc 
aaaaaccttg 
ctggactaca 
cgactacccg 
ctgaacgggg 
taagttacaa 
ggggaagaag 
aacttgcttt 
aaatgatgta 
ggattccata 
gtcagaagaa 
atttaggaac 
cctccatggt 
gcccctccct 
taaggacctg 
gagtgtctgt 
gccattttaa 
aggcagtatc 
ttcaaagcaa 
aatgtggctt 
tacatcagtc 



taagaatgtc 
cacctattgt 
tttgtcccgt 
gctgcaaggg 
accagaactg 
aatgtctaag 
ggaataagtt 
tcatccgagc 
ctgacctgac 
tgaaccatgc 
ttagcatgac 
ctagccgggc 
tgggctattc 
tactggaact 
atttgcagca 
tgtgcaaaat 
tcttcagaga 
tcttaatcct 
tggttactgg 
acaacctcat 
aacgagagtt 
aaaacttcca 
caatgtgtaa 
aaatccgggc 
atgtgcccta 
cccctaggag 
aacaggaaga 
aaagatattg 
tcagggtatt 
taaaagacat 
aaacggacag 
taatcttgtt 
aaagctgaac 
cttcctttga 
tgttcagcca 
gtcttagacc 
atatgttctg 
cctcatctta 
atgctccata 
tggcattgtt 
tttttcatca 
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MSSNSDTGDLQESLKHGLTPIVSQFKMVNYSYDEDLEELCPVCG 

DKVSGYHYGLLTCESCKGFFKRTVQNNKRYTCIENQNCQIDKTQRKRCPYCRFQKCLS 

VGMKLEAVRADRMRGGRNKFGPMYKRDRALKQQKKALIRANGLKLEAMSQVIQAMPSD 

LTISSAIQNIHSASKGLPLNHAALPPTDYDRSPFVTSPISMTMPPHGSLQGYQTYGHF 

PSRAIKSEYPDPYTSSPESIMGYSYMDSYQTSSPASIPHLILELLKCEPDEPQVQAKI 

MAYLQQEQANRSKHEKLSTFGLMCKMADQTLFSIVEWARSSIFFRELKVDDQMKLLQN 

CWSELLILDHIYRQVVHGKEGSIFLVTGQQVDYSIIASQAGATLNNLMSHAQELVAKL 

RSLQFDQREFVCLKFLVLFSLDVKNLENFQLVEGVQEQVNAALLDYTMCNYPQQTEKF 

GQLLLRLPEIRAISMQAEEYLYYKHLNGDVPYNNLLIEMLHAKRA 
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Variant 1 

655 tcagga 

661 gggcccaatg taccagagct catattgcag ctgctgcaac tagagccaga ggaggaccag 

721 gtgcgcgctc gcatcgtggg ctgtctgcag gagccagcca aaagccgctc tgaccagcca 

781 gcgcccttca gcctcctctc gcgaatggcc gaccagacct ttatctccat tgtcgactgg 

841 gcacgaaggt gcatggtctt taaggagctg gaggtggctg accagatgac actgctgcaa 

901 aact|cttgga gcgagctgct ggtgttggac cacatctacc gccaggtcca gtacggcaag 

961 gaagacagca tcctgctggt tactggacag gaggtggagc tgagcacagt ggctgtgcag 

1021 gctggctccc tgctgcacag cctggtgctg cgggcccaag agttagtgct ccagttgcat 

1081 gcactgcagc tggaccgcca ggagttcgtc tgtctcaagt tcctcatcct cttcagcctc 

1141 gatgtgaaat tcctgaacaa ccacagcctc gtaaaggacg cccaggaaaa ggccaacgct 

1201 gccctgttgg attacacctt gtgtcactac ccacactgcg gggacaaatt ccagcagttg 

1261 ctattgtbgc tggtggaggt gcgggccctg agcatgcagg ccaaggagta cctgtaccac 

1321 aagcatttgg gcaacgagat gccccgcaac aaccttctca ttgagatgct gcaggccaag 

1381 cagacttga 



SG 

GPNVPELILQ LLQLEPEEDQ VRARIVGCLQ EPAKSRSDQP APFSLL§RMA DQTFISIVDW 
ARRCMVFKEL EVADQMTLLQ N§WSELLVLD HIYRQVQYGK EDSILLVTGQ EVELSTVAVQ 
AGSLLHSLVL RAQELVLQLH ALQLDRQEFV CLKFLILFSL DVKFLNNHSL VKDAQEKANA 
ALLDYTLCHY PHCGDKFQQL LL&LVEVRAL SMQAKEYLYH KHLGNEMPRN NLLIEMLQAK QT 
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Variant 2 



655 
661 
721 
781 
841 
901 
961 
1021 
1081 
1141 
1201 
1261 
1321 
1381 



tcagga 

gggcccaatg 

gtgcgcgctc 

gcgcccttca 

gcacgaaggt 

aactcttgga 

gaagacagca 

gctggctccc 

gcactgcagc 

gatgtgaaat 

gccctgttgg 

ctattgt'cgc 

aagcatttgg 

cagacttga 



taccagagct 
gcatcgtggg 
gcctcctctg 
gcatggtctt 
gcgagctgct 
tcctgctggt 
tgctgcacag 
tggaccgcca 
tcctgaacaa 
attacacctt 
tggtggaggt 
gcaacgagat 



catattgcag 
ctgtctgcag 
cagaatggcc 
taaggagctg 
ggtgttggac 
tactggacag 
cctggtgctg 
ggagttcgtc 
ccacagcctc 
gtgtcactac 
gcgggccctg 
gccccgcaac 



ctgctgcaac 
gagccagcca 
gaccagacct 
gaggtggctg 
cacatctacc 
gaggtggagc 
cgggcccaag 
tgtctcaagt 
gtaaaggacg 
ccacactgcg 
agcatgcagg 
aaccttctca 



tagagccaga 
aaagccgctc 
ttatctccat 
accagatgac 
gccaggtcca 
tgagcacagt 
agttagtgct 
tcctcatcct 
cccaggaaaa 
gggacaaatt 
ccaaggagta 
ttgagatgct 



ggaggaccag 
tgaccagcca 
tgtcgactgg 
actgctgcaa 
gtacggcaag 
ggctgtgcag 
ccagttgcat 
cttcagcctc 
ggccaacgct 
ccagcagttg 
cctgtaccac 
gcaggccaag 



SG 

GPNVPELILQ 
DQTFISIVDW 
EDSILLVTGQ 
CLKFLILFSL 
LL&LVEVRAL 



LLQLEPEEDQ 
ARRCMVFKEL 
EVELSTVAVQ 
DVKFLNNHSL 
SMQAKEYLYH 



VRARIVGCLQ 
EVADQMTLLQ 
AGSLLHSLVL 
VKDAQEKANA 
KHLGNEMPRN 



EPAKSRSDQP 
N^WSELLVLD 
RAQELVLQLH 
ALLDYTLCHY 
NLLIEMLQAK 



APFSLLCRMA 
HIYRQVQYGK 
ALQLDRQEFV 
PHCGDKFQQL 
QT 
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Variant 3 



655 
661 
721 
781 
841 
901 
961 
1021 
1081 
1141 
1201 
1261 
1321 
1381 



tcagga 

gggcccaatg 

gtgcgcgctc 

gcgcccttca 

gcacgaaggt 

aactgttgga 

gaagacagca 

gctggctccc 

gcactgcagc 

gatgtgaaat 

gccctgttgg 

ctattgtgcc 

aagcatttgg 

cagacttga 



taccagagct 
gcatcgtggg 
gcctcctctg 
gcatggtctt 
gcgagctgct 
tcctgctggt 
tgctgcacag 
tggaccgcca 
tcctgaacaa 
attacacctt 
tggtggaggt 
gcaacgagat 



catattgcag 
ctgtctgcag 
cagaatggcc 
taaggagctg 
ggtgttggac 
tactggacag 
cctggtgctg 
ggagttcgtc 
ccacagcctc 
galgecactac 
gcgggccctg 
gccccgcaac 



ctgctgcaac 
gagccagcca 
gaccagacct 
gaggtggctg 
cacatctacc 
gaggtggagc 
cgggcccaag 
tgtctcaagt 
gtaaaggacg 
ccacactjccg 
agcatgcagg 
aaccttctca 



tagagccaga 
aaagccgctc 
ttatctccat 
accagatgac 
gccaggtcca 
tgagcacagt 
agttagtgct 
tcctcatcct 
cccaggaaaa 
gggacaaatt 
ccaaggagta 
ttgagatgct 



ggaggaccag 
tgaccagcca 
tgtcgactgg 
actgctgcag 
gtacggcaag 
ggctgtgcag 
ccagttgcat 
cttcagcctc 
ggccaacgct 
ccagcagttg 
cctgtaccac 
gcaggccaag 



SG 

gpnvpelilq llqlepeedq 
arrcmvfkel evadqmtllq 
agsllhslvl raqelvlqlh 
alldytlsIhy phsgdkfqql 



VRARIVGCLQ EPAKSRSDQP 
NCWSELLVLD HIYRQVQYGK 
ALQLDRQEFV CLKFLILFSL 
LLCLVEVRAL SMQAKEYLYH 



APFSLLCRMA DQTFISIVDW 
EDSILLVTGQ EVELSTVAVQ 
DVKFLNNHSL VKDAQEKANA 
KHLGNEMPRN NLLIEMLQAK QT 
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Variant 4 



655 
661 
721 
781 
841 
901 
961 
1021 
1081 
1141 
1201 
1261 
1321 
1381 



tcagga 

gggcccaatg 

gtgcgcgctc 

gcgcccttca 

gcacgaaggt 

aact^ttgga 

gaagacagca 

gctggctccc 

gcactgcagc 

gatgtgaaat 

gccctgttgg 

ctattgtjcgc 

aagcatttgg 

cagacttga 



taccagagct 
gcatcgtggg 
gcctcctctg 
gcatggtctt 
gcgagctgct 
tcctgctggt 
tgctgcacag 
tggaccgcca 
tcctgaacaa 
attacacctt 
tggtggaggt 
gcaacgagat 



catattgcag 
ctgtctgcag 
cagaatggcc 
taaggagctg 
ggtgttggac 
tactggacag 
cctggtgctg 
ggagttcgtc 
ccacagcctc 
gjagccactac 
gcgggccctg 
gccccgcaac 



ctgctgcaac 
gagccagcca 
gaccagacct 
gaggtggctg 
cacatctacc 
gaggtggagc 
cgggcccaag 
tgtctcaagt 
gtaaaggacg 
ccacactidcg 
agcatgcagg 
aaccttctca 



tagagccaga 
aaagccgctc 
ttatctccat 
accagatgac 
gccaggtcca 
tgagcacagt 
agttagtgct 
tcctcatcct 
cccaggaaaa 
gggacaaatt 
ccaaggagta 
ttgagatgct 



ggaggaccag 
tgaccagcca 
tgtcgactgg 
actgctgcaa 
gtacggcaag 
ggctgtgcag 
ccagttgcat 
cttcagcctc 
ggccaacgct 
ccagcagttg 
cctgtaccac 
gcaggccaag 



SG 

GPNVPELILQ LLQLEPEEDQ 
ARRCMVFKEL EVADQMTLLQ 
AGSLLHSLVL RAQELVLQLH 
ALLDYTLSHY PHSGDKFQQL 



VRARIVGCLQ EPAKSRSDQP 
NgWSELLVLD HIYRQVQYGK 
ALQLDRQEFV CLKFLILFSL 
LL&LVEVRAL SMQAKEYLYH 



APFSLLCRMA DQTFISIVDW 
EDSILLVTGQ EVELSTVAVQ 
DVKFLNNHSL VKDAQEKANA 
KHLGNEMPRN NLLIEMLQAK QT 
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Expression & Indue- 

ExpreiJ&TIn vector PBH4 BL21(DeE3)plys-S 
6xHis-TCS-SF-l (aa 1 77-462)Growth at 2? C for 
o/n, IPTG induction at 0.2 OD for 6-8hr (~25mg/liter) 



Talon Chromatography 



Freeze-Thaw in 0.08% TritonX, 
Lysozyme/DNase Centrifuge @ 50,000 g 
Supernatant - Talon™ chromatography 
Step elution with 80mM imrnidazole 



TEV Cleavage 



Cleavage with TEV protease (1:200) 
at 30°C with dialysis against lOmM BME, Tal- 
on™ chromatography, Process flowthrough 



Mod if icatibn of Csyteines 



Carboxymethylation of homocysteine sulfhydryls 
by treatment with lOOmM idoacetate o/n 

y 



Ion Exchange Chromatography 



Quench by Poros-Q (cation exchange) at pH 8.5, 
Step gradient 150mM NaCl to elute 

y 



Gel Filtration 



FPLC with Superdex 200 Column Buffer Exchange 
freeze or use following ultracentrifugation 



B 



AF1 



AF2 



LBD 



HIS 



Eroteasl 



Bound 




Flow 
Through 



SF-1 @L BD ) 
SF-1 



22kDa Protein X 



34kDa SF-1 



'■ *mw , , i \ zh'mv 



Increasing His-TEV Protease > 



D Talon TEV Cleav. 100,000g 

Chrom. & Talon Centrifugation 
■ i 1 1 ii 1 




10mM 80mM B FT 
Eluant 



P 1 ul 5ul 
Supernatent 
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Mass Spectrum of SF-1 (Wildtype) 
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FIGURE 11 
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FIGURE 12A 
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FIGURE 12C 
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FIGURE 13 
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FIGURE 14 



